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2. Clinical and radiological criteria of hip joint structure in patients with cerebral palsy.

Pedepar:

1. Po6oTa rpyHTyeTbCSl HA BUKOPUCTAHHI MaTepiasy KJIiHIYHMX BUNAJIKIB NaLli€HTIB, 0 NPOMILIN JIIKyBaHHS y
Biisi 3aXBOPIOBaHb Cyrj00iB y IiTel Ta MifJIiTKiB i Binaini opronenii Ta TpaBMaTosIOTii JUTSAYOrO BiKy, 3apa3 Bifain
PEKOHCTPYKTUBHOI OpTOIIe i Ta TPaBMATOJIOri AUTSIYOrO i I0OHALBPKOTrO BiKy. [lucepraniiiHa po6oTa IpUCBIYeHa
BUPIIIEHHIO aKTyaJIbHOI'O HAYKOBOI'O 3aBJIAHHS OPTOIEii i TpaBMaToJIOrii — BIOCKOHAJIEHHIO [ialHOCTUKU Ta
IIPOTHO3YBAHHSI CIIACTUYHOTO BUBUXY CTETHA Y MAL[iEHTIB i3 guTsa4uM nepebpanbHum napasivem (JUIT) misixom
BMBYEHHS KJIiHIKO-pPEHTT€HOIPaMOMETPUYHUX KPUTEPIiiB Oy[10BY KyJibioBOro cyrioba (KC). 11 BupineHHs
[IOCTaBJIEHOTO 3aBAAHHS PO3POOJIEHO CNOCIO KIiHIKO-PEHTTeHOrPAMOMETPUYHOTO OCIiIKEHHS MaToJOoTii
KyJILIIOBOTO Cyrsio6a y nanienTis i3 LI, mo € BjockoHaIeHHSIM 3anporoHosaHoro (Ruwe et al., 1992) criocoby

kiiHivHOI oninku TCK. 3a 1onoMorown MeTony «BiJHOIIEHHS MAHCIB» MU BU3HAYWIIY, IO YyTJIUBICTb BUMiDIOBAaHHS



Topcii cTerHoBoi KicTku 32 Ruwe Se = 0,7, cnenudivnicts Sp = 0,83, OR = 11,67 [I [1,94 - 70,18] roBopuTs NpO TE, 110
MaHC OTPUMATH 36ir, BUMIPIOIOYN TOPCit0 CTErHOBOI KicTKU 32 Ruwe, B 11,67 pa3a 6inbie, Hixk 32 KoBanew,
IIOPiBHIOIOUM 3 iHTpaonepauifHUMu faHUMU. TOYHO BU3HAUY€HA BEJIMUMHA TOPCii CTerHOBOI KiCTKU 3abe3neyye
OTPUMaHHS TOYHUX icTUHHUX napameTpiB KC po3pobaeHum criocobom. Hagani My nmpoaHasisyBajy iCHy04i
KJIiHIYHi Ta peHTreHorpaMmoMeTpuyHi KpuTepii ouinku 6ymosu KC y nanienTis i3 [JUIT Ta Ha OCHOBI
3aIPOIIOHOBAHOI0 CIIOCOOY KIIiHiIKO-PEHTI€HOTPaMOMETPHUYHOTO OOCTEKEHHS BCTAHOBUIIU PAKTOPH, 110
BIIJIMBAIOTh HA JIOCJIiIKYBaHi napameTpu. 3okpema, Ha napametp IJJK cTaTUCTUYHO 3HAUYLIUI BIJIMB MAlOTh
¢dakropu: Bik, pieHb Gross Motor Function Classification System (GMFCS), am6ynaTopHuii cTaTyc, MioToMist
anoyKTopiB B aHaMHesi. He MaloTh CTaTUCTUYHOI 3HaUyLIOCTi (pakTOpU: piBeHb ypakeHHs Ta BPOKeHa AMCILIa3is
KyJbl1oBUX cyrio6is. Ha napamerp TCK cTaTUCTUYHO 3HAUYLMI BIIJIMB MalOTh PakTtopu: piBeHb GMFCS,
aMO6yJIaTOPHUM CTaTyC, PiBEHb YPKEHHS. BiICyTHIl CTaTUCTUYHO 3HAYYIIXI BIIJIMB (PAKTOPIB: BiK, MiOTOMIs
anoyKTOPiB, BPOIKEHA AMCILIA3is KyJIbIIOBUX CYTII00iB. BUSBJIEHO CTATUCTUYHO 3HAYYIINN [TIO3UTUBHUN BILJIMB
dyHKUil X0np61 Ha icTUHHI napameTpu KyJblosoro cyrioba: HIIK, TCK, anerabynspuuii kyT (AK), kyt [llapna
(K1), inmexc Peitmepca (IP), kyT Bibepra (KB). Y 2016 poui kosekTus aBTopis 3i llIBeiiniapii 3ariponoHyBaB HOBUI
napamerTp AJis iarHOCTUKY HecTabinpHOro abo crabinpHoro KC i3 MeskoBOIo nucmiiasielo i Ha3BaB itoro Femoro-
Epiphyseal Acetabular Roof (FEAR) inzekc. Bin mpogeMoHCTpyBaB XOpOLly HaliliHICTh IIPU BUSIBJIEHHI
HecTabiNbHOCTI y NalieHTiB i3 BpopykeHo1o nuciiasiero KC. Hamu 6yJsio Brieplie BCTAaHOBJIEHO JIiarTHOCTUYHY
uinHicTs FEAR iHeKCcy Ipy BU3HAaY€HHI HECTA0iIbHOCTI KyJIbLIOBOrO Cyryo6a y nauieHTis i3 LI 3a nonomoromo
MaTeMaTUYHOI'O MOJEJIIOBAHHS, A TAKOX [IPOaHasi30BaHO (PaKTOPH, IKi Ha HbOTO BILJIMBAIOTh. 3a JOIIOMOIOI0
MaTreMaTUYHUX Mogesiel HectabinbHocTi KC HaMu BUSIBJIEHO, 1110 HAMOIIbII TOYHUM ITapaMETPOM ChOTOTHI € iHAeKC
Peiimepca. Ha 0CHOBI yTOYHEHHUX [1I0Ka3HUKIB KJIiHIKO-PEHTT€HOTPAaMOMETPUYHOT'O OOCTEXKEHHS KYJIbIIOBOTO
cyrnob6a y nauieHTis i3 [JLII1, oTpumMaHux po3pobsieHUM CIIOCOO0M, CTBOPEHO MaTEMaTUYHY MOJIENb [1J14
BM3HAYEHHS AOLiNIbHOCT] onepaTuBHoro BTpy4yaHHs Ha KC npu AT (ToyHicTe Mmoneni 90,6%), Ta cripolieHy
MaremaTu4Hy mogesb as ckpuHinry KC npu JLII (toynicts Mmogesni 87,06%). Takosk CTBOPEHO MaTeMaTU4Hy

MO €eJIb 711 BUBHAUYEHHS IOLIIbHOCTI BUKOHaHHS OCTEOTOMII CT€rHa Ta Ta3a i 40 i30J1b0BaHOI OCTEOTOMIi CTerHa y
nauieHTis i3 JLII (Tounicts mogerni 91,1%). [11s Bcix Mopenelt npoBeneHo ROC-aHasi3 BU3HauY€HHS IPOrHOCTUYHOTO
3HA4YeHHS TTOKa3HUKiB. Ha OCHOBI JTaHMX MaTeMaTUYHUX Mojiesiell po3pobaeHo audepeHiioBaHui miaxin 1o
BUOOpy TakTuku jikyBaHHs KC y nauieHris i3 JLITT. BpaxoByouu Hallli JOC/iIKeHHS, JliKapi IEPBUHHOI JIAHKH, SIKi
OIIaHyBaJIM BU3HAYEHHS peHTreHorpamomeTpuyHux napamerpis KC ta cnoci6 kniniuHoi oninku TCK 32 METOIUKOIO
Ruwe, 3M0XyTb NpoBOAATYU CKPUHIHT KC, a TaKOK BU3HAYaTU JOLiNbHICTE PEKOHCTPYKTUBHUX ONEPATUBHUX

BTPY4YaHb i3 TOUHICTIO 3a3HaUYE€HUX MOJieJIel, [ie BpaxoBaHUI NOCBif ¢axiBLiB AuTsI4oi KiiHiku [TO HAMHY.

2. The work is based upon the usage of clinical cases of patients treated in the Department of Joint Diseases in
Children and Adolescents and in the Department of Pediatric and Adolescent Orthopedics and Traumatology (now
the Department of Reconstructive Orthopedics and Pediatric and Adolescent Traumatology). The thesis is
dedicated to solving the actual research task in orthopedics and traumatology - improving the diagnosis and
prognosis of spastic hip dislocation among patients with cerebral palsy (CP) by studying the clinical and
radiological criteria of the hip joint (HJ) formation. To solve the task, a method of clinical and radiological study of
the hip joint's diseases in patients with cerebral palsy was developed, which is an improvement of the proposed (by
Ruwe et al., 1992) method of clinical assessment of FT. With the help of the "odds ratio" method, we determined
that the sensitivity of measuring femoral torsion according to Ruwe's method Se = 0.7, specificity Sp = 0.83, OR =
11.67 CI [1.94 - 70.18] suggest that that the chance of obtaining a match by measuring femoral torsion according to
Ruwe's method is 11.67 times higher than according to Koval's method, when compared with intraoperative data.
The precisely determined value of the femoral torsion ensures obtaining the exact and true parameters of the HJ
by the developed by us method. Subsequently, we analyzed the existing clinical and radiological criteria for
assessing the formation of HJ in patients with cerebral palsy and, based upon the proposed method of clinical and
radiological examination, established the factors influencing the formation of the studied parameters. In particular,
factors such as age, Gross Motor Function Classification System (GMFCS) level, ambulatory status, medical history
of adductor myotomy have a statistically significant effect upon the NSA parameter. Factors such as the level of



lesion's and developmental dysplasia of the hip do not have a statistically significant effect. The FT parameter is
statistically significantly influenced by the following factors: GMFCS level, ambulatory status, lesion's level, and
there is no statistically significant influence of the following factors: age, adductor myotomy in medical history,
developmental dysplasia of the hip. A statistically significant positive influence of the ambulatory function upon
the true parameters of the hip joint was revealed: NSA, FT, acetabular angle (AA), Sharpe's angle (SA), Reimers'
index (RI), Wiberg's angle (WA). In 2016, a scientific group from Switzerland proposed a new parameter for the
diagnosis of unstable or stable HJ with borderline dysplasia and entitled it the Femoro-Epiphyseal Acetabular Roof
(FEAR index), that demonstrated good reliability in detecting instability among patients with developmental
dysplasia of the hip. For the first time, we established the diagnostic value of the FEAR index in determining the
instability of the hip joint in patients with cerebral palsy using mathematical modeling, and also analyzed the
factors affecting it. With the help of mathematical models of CS instability, we found that the Reimers' index is
currently the most accurate parameter. Based upon the refined indices of the clinical and radiological examination
of the hip joint in patients with cerebral palsy obtained by the developed by us method, a mathematical model was
created to determine the expediency for surgical intervention on HJ in cerebral palsy (accuracy of the model
90.6%), and a simplified mathematical model for HJ screening in cerebral palsy (accuracy of the model 87.06%). A
mathematical model was also created to determine the expediency for performing femoral and pelvic osteotomy
and for isolated femoral osteotomy in patients with cerebral palsy (accuracy of the model 91.1%). For all models,
ROC data analysis was performed to determine the prognostic value of indices. On the basis of these mathematical
models, a differentiated approach to the choice of therapeutic tactics on HJ in patients with cerebral palsy has
been developed. Taking into account our study, primary care doctors, who know how to determine HJ
radiographic parameters and the clinical assessment of FT according to the Ruwe's method, will be able to screen
HJ, as well as determine the expediency for reconstructive surgical interventions with the accuracy of the
specified models, that takes into account the experience of specialists of the Children clinic of the State Institution
"Institute of Traumatology and Orthopedics of the National Academy of Medical Sciences of Ukraine".
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1. 'ariko Oxkcana I'eopriiBHa

2. Oksana H. Haiko

KBasmigikamis: 1. men. 1., 14.01.21
InenTudikarop ORCID ID: 0000-0001-7925-9362
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [lepkaBHa yCTaHOBA "[HCTUTYT TPABMATOJIOTI] Ta OpToneii

HaujonanbHoi akagemii MEgUYHMX HayK YKpaiHu"

Kopg 3a €IPIIOY: 02012007

Micue3HaxoO KeHHS: By ByabBapHo-Kyapsscbka, 6y, 27, Kuis, 01054, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis MEIUYHUX HAyK YKpaiHK

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. 3uma AHppiit Mukos1aiioBu4

2. Andriy M. Zyma

KBasigikamis: 1. men. v, npos.u.c., 14.01.21
InenTudikarop ORCID ID: 0000-0001-5443-2499
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHa ycTaHOBA "[HCTUTYT TPABMATOJIOTI] Ta OpToneii

HanionanbHOI akagemii MeIMYHUX HayK YKpaiHK"
Kopg 3a €IPIIOY: 02012007
Micue3HaxoO KeHHS: By ByabBapHo-Kynpsscbka, 6y, 27, Kuis, 01054, Vkpaina

dopma ByacHOCTI: [lepxasna



C(l)epa yIIpaBJIiHHﬂ: HaujonanbHa akageMiss MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI T'yk IOpiit Mukonatiosuy
rOJIOBH pagu

BaacHe IlpizBume Im'st II0-6aTbKOBI I'yk tOpiit MukosaitoBu4
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY ITanyenko Jlecs Muxaiinisua

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




